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Abstract of JP9216558 

PROBLEM TO BE SOLVED: To travel even 
under a laying condition of all the rails by 
traveling with high speed low torque in the 
small speed reduction ration in horizontal 
travel and with low speed high torque in the 
large speed reduction ratio in slope climbing 
travel. 

SOLUTION: A rack 12 is arranged in a slope 
climbing part of a rail 10, and a driving system 
is automatically switched so that a moving 
body can travel with high speed low torque in 
the small speed reduction ratio by a driving 
wheel 9 in horizontal travel and with low speed 
high torque in the large speed reduction ratio 
in slope climbing travel by meshing of a gear 
1 1 and the rack 12 connected to a speed 
reducer 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the line prepared in the climb section of a rail — with an engagement means 
and the motor formed in the mobile which moves in said rail top It has the driving 
wheel driven by this motor t and the rotation engagement means driven through a 
reducer by said motor, the time of horizontal level transit of said rail — said driving 
wheel — running — the time of climb section transit of said rail — said line — the rail 
transit mobile equipment characterized by running by engagement with an 
engagement means and said rotation engagement means. 

[Claim 2] A driving wheel is rail transit mobile equipment according to claim 1 
characterized by driving through a torque limiter. 

[Claim 3] A rotation engagement means is rail transit mobile equipment according to 
claim 1 or 2 characterized by being supported by the mobile through an elastic body 
free [ migration in the transit direction of a mobile ]. 

[Claim 4] Rail transit mobile equipment given in either of claims 1-3 characterized by 
having the location detection means which is formed, in the boundary section of the 
control unit which controls transit of a mobile, and the horizontal level of said rail and 
the climb section of a rail, and tells passage of a mobile to said control unit. 
[Claim 5] Rail transit mobile equipment according to claim 4 characterized by changing 
said operation expression by the signal from a location detection means while 
measuring the mileage of a mobile by operation expression. 

[Claim 6] A control device is rail transit mobile equipment according to claim 4 
characterized by having the servo gain of the motor control system at the time of 
horizontal level transit of a rail, and the servo gain of the motor control system at the 
time of climb section transit of a rail, and being able to choose said servo gain by the 
signal from a location detection means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rail transit mobile equipment 
which the mobile in which the surveillance camera etc. was carried moves in a rail top, 
and checks a plant etc. 



[0002] 

[Description of the Prior Art] The thing using the structurally easy friction drive 
method as a means for obtaining driving force with conventional rail transit mobile 
equipment was main. This gives lining of rubber etc. to a driving wheel, enlarges 
friction with a rail, and obtains driving force. This method is used by the monorail for 
conveyance in works, the monorail for entrainment, etc., and is well-known. 
[0003] Moreover, with another conventional rail transit mobile equipment, there is also 
a thing using the rack-and-pinion method as a means for obtaining driving force. This 
prepares the pinion by which a rotation drive is carried out at a rack and mobile side at 
a rail side, and obtains driving force by tabling of a rack and a pinion. As an example of 
the method using a rack-and-pinion method, there is a rail currently used for the 
portable type check robot indicated by JP,5-22131 1 ,A. However, in this example, the 
chain was arranged instead of the rack on the rail, the sprocket was attached in the 
mobile side instead of the pinion, and driving force has been obtained by tabling of a 
sprocket and a chain. 

[0004] Moreover, there is also a thing using both a friction drive method and a 
rack-and-pinion method, and there is supervisory equipment indicated by 
JP,4-324787,A as the example. In this example, the driving wheel and the pinion are 
attached in one on the same axle, there is no rack in the level transit part of a rail, and 
the rack is arranged by the climb part, since the outer diameter of a pinion is smaller 
than the outer diameter of a driving wheel, to level transit, driving force obtains by 
friction of a driving wheel and a rail — having — this time — a pinion — since — it 
carries out the surroundings, and in a climb part, a pinion gears with a rack and driving 
force is obtained. 
[0005] 

[Problem(s) to be Solved by the Invention] Since conventional rail transit mobile 
equipment was constituted as mentioned above, while high-speed transit at the time 
of level transit could be realized easily, a reduction gear ratio is small, and since 
torque was also small, the climb of a ramp or a vertical section was difficult for it. On 
the contrary, while climb transit of the mobile also with large torque with a large 
reduction gear ratio was completed comfortably, it had the trouble that level transit 
became a low speed. 

[0006] This invention is made in order to solve the above technical problems, and it 
aims at obtaining the rail transit mobile equipment runs with the high-speed low 
torque according to a small reduction gear ratio by level transit, and the low-speed 
quantity torque according to a large reduction gear ratio by climb transit, and it can 



run also on the construction conditions of all rails. 
[0007] 

[Means for Solving the Problem] the line by which the rail transit mobile equipment 
concerning this invention was formed in the climb section of a rail — with an 
engagement means The motor formed in the mobile which moves in said rail top, and 
the driving wheel driven by this motor, the rotation engagement means driven through 
a reducer by said motor — having — the time of horizontal level transit of said rail — 
said driving wheel — running — the time of climb section transit of said rail — said 
line — it runs by engagement with an engagement means and said rotation 
engagement means. 

[0008] Moreover, a driving wheel is driven through a torque limiter. 

[0009] Moreover, the rotation engagement means is supported by the mobile through 

the elastic body free [ migration in the transit direction of a mobile ]. 

[0010] Moreover, it is prepared in the boundary section of the control unit which 

controls transit of a mobile, and the horizontal level of said rail and the climb section 

of a rail, and has the location detection means which tells passage of a mobile to said 

control means. 

[001 1] Moreover, while measuring the mileage of a mobile by operation expression, it 
is a signal from a location detection means, and said operation expression is changed. 
[0012] Moreover, a control device has the servo gain of the motor control system at 
the time of horizontal level transit of a rail, and the servo gain of the motor control 
system at the time of climb section transit of a rail, and can choose said servo gain by 
the signal from a location detection means. 
[0013] 

[Embodiment of the Invention] Hereafter, one gestalt of implementation of this 
invention is explained. 

[0014] Gestalt 1. drawing 1 of operation is the block diagram showing the rail transit 
mobile equipment by the gestalt 1 of operation of this invention, drawing — setting — 
1 — a control unit and 2 — a motor and 3 — the first rank — a reducer and 4 — a 
driving force branching means and 5 — a tail end reducer and 6 — a rotation 
engagement means and 7 — a line — in an engagement means and 8, a torque limiter 
and 9 express a driving wheel and 10 expresses a rail. In addition, a control unit 1 
controls a motor 2, is operating the mobile, and is installed in the ground or a mobile 
body. 

[0015] Moreover, drawing 2 is the schematic diagram showing the drive system of the 
rail transit mobile equipment by the gestalt 1 of implementation of this invention. 



drawing — setting — 2 — a motor and 3 — the first rank — a reducer and 5 — a tail 
end reducer and 11 — the gearing as a rotation engagement means, and 12 — a line 
— the driving wheel to which the rack as an engagement means and 8 gave the torque 
limiter to for example, the metal ring, and 9 lined rubber, and 10 express a rail. 
Moreover, 13 is the example of a driving force branching means, and, in the timing 
pulley a and 13b, the timing pulley b and 13c express [ 13a ] a timing belt. 
[0016] Moreover, it is the example of use of the rail transit mobile equipment of this 
invention, drawing 3 carries a camera 17 etc. in a mobile 14 through a universal head 
18, and it moves in the rail top laid in the plant, checking a surrounding condition. In 
addition, although illustration has not been carried out, a mobile 14 is controlled by the 
close coupling wireless from the feeder wire arranged by the rail 10, optical 
transmission, etc. in response to a control signal, and sends the image information on 
a camera 17 while receiving supply of a power source from the battery installed in the 
trolley arranged by the rail 10 or the mobile 14. 

[0017] Moreover, drawing 4 is the schematic diagram showing the relation of the rail 
and rack about this invention. As shown in drawing 4 , a rail 10 consists of a horizontal 
level (10a), the inclination climb section (10b), and the perpendicular climb section 
(10c). inclination climb section 10b and perpendicular climb section 10c which are a 
climb part — a line — the rack 1 2 is attached along with the rail 1 0 as an engagement 
means. 

[0018] Next, actuation is explained, a mobile 14 — the time of horizontal level 10a 
transit of a rail — the driving force of a motor 2 — the first rank — pass a reducer 3, 
timing pulley 13a, timing-belt 13c, timing-belt 13b, and a torque limiter 8 — a driving 
wheel 9 is driven. Lining of rubber is given to the driving wheel 9 and a mobile 14 runs 
by friction with a rail 10. There is no rack 12 in horizontal level 10a of a rail, and it is a 
gearing's 1 1 radius rg. Radius rt of a driving wheel 9 Since it is small, a gearing 1 1 is 
raced on a rail 10. This situation is shown in drawing 5 . this time — rotation of a 
driving wheel 9 — rotation of a motor 2 — the first rank — since it becomes the thing 
of the small reduction gear ratio slowed down one step with the reducer 3, it is 
high-speed low torque. For this reason, to level transit, a mobile 14 can run at high 
speed. 

[0019] Next, the time of a mobile 14 putting in inclination climb section 10b or 
perpendicular climb section 10c from level transit is considered. If climb transit is 
started, a gearing 1 1 will mesh with the rack 12 on a rail 10. This situation is shown in 
drawing 6 . this time — the driving force of a motor 2 — the first rank — pass a 
reducer 3 and the tail end reducer 5 — a gearing 1 1 is rotated. On the other hand, 



although the speed difference arises between timing pulley 13b and a driving wheel 9 
since the driving wheel 9 and the rail 10 have touched, this is made to absorb by the 
torque limiter 8. this time — a gearing's 1 1 driving force — the driving force of a 
motor 2 — the first rank — since it becomes the thing of the large reduction gear 
ratio which carried out double reduction with the reducer 3 and the tail end reducer 5, 
it is low-speed quantity torque. Therefore, it becomes possible although the climb 
transit by inclination climb section 10b and rail perpendicular climb section 10c is a 
low speed. In addition, the driving force which can be transmitted by the torque limiter 
8 took for the driving wheel 9 at this time, and driving force at this rate has helped the 
drive of a mobile. 

[0020] Next, the time of a mobile 14 putting in horizontal level 10a from climb transit is 
considered. If level transit is started, a gearing 1 1 will shift and race from the rack 12 
on a rail 1 0. the driving force of a motor 2 — the first rank — pass a reducer 3, timing 
pulley 13a, timing-belt 13c, timing pulley 13b, and a torque limiter 8 — the driving 
wheel 9 is driven. Since the driving wheel 9 is in contact with the rail 10, a mobile 14' 
will run again at high speed, if a gearing 1 1 separates from a rack 12. 
[0021] According to the gestalt 1 of this operation, it is effective in obtaining the 
mobile runs with the high-speed low torque according to a small reduction gear ratio 
by level transit, and the low-speed quantity torque according to a large reduction gear 
ratio by climb transit, and it can run also on the construction conditions of all rails as 
mentioned above. Moreover, since a rack is required only for the climb section, it is 
low cost. 

[0022] Although the gestalt 1 of the gestalt 2. above-mentioned implementation of 
operation explained the case where the number of driving wheels was one, the number 
of driving wheels may be two, and when a rail turns to right and left and is laid, the 
transit stabilized further can be obtained. 

[0023] Drawing 7 is the block diagram showing the drive system of the rail transit 
mobile equipment by the gestalt 2 of operation of this invention. Drawing 7 is 
equivalent to drawing which looked at the schematic drawing of the drive system of 
the mobile of drawing 2 R> 2 from right above. In drawing, the same sign is given to a 
part the same as that of drawing 2 , or considerable, and explanation is omitted. 
Moreover, the longitudinal directions of drawing are [ a direction and the vertical 
direction of drawing ] longitudinal directions of a mobile before and after a mobile 
(advance). 

[0024] Next, actuation is explained. The difference between drawing 2 and drawing 7 is 
having carried out the torque limiter 8 two, torque-limiter 8a and torque-limiter 8b, in 



connection with having attached driving wheel 9a and driving wheel 9b instead of and a 
driving wheel having been set to two. [ the driving wheel 9 ] driving wheel 9a and 
driving wheel 9b are attached in right and left of a mobile — having — **** — a 
gearing 11 — a mobile — it is mostly attached in the center. While the mobile is 
running the curve section of a rail, the difference of a rotational frequency arises in. 
driving wheel 9a and driving wheel 9b. The difference of this rotational frequency is 
absorbed by torqueHimiter 8a and torque-limiter 8b. On the other hand, since [ of a 
mobile ] it is in the center mostly, even if the rail curves the gearing 1 1 , there is no big 
change in a rotational frequency. For this reason, a mobile can run without trouble, 
even if the rail turns to right and left. 

[0025] As mentioned above, according to the gestalt 2 of this operation, even if the 
rail turns to right and left, it is convenient, and the effectiveness which can maintain 
and run stability is acquired. 

[0026] Gestalt 3. drawing 8 of operation is the side elevation of the spring installation 
section of the rotation engagement means of the rail transit mobile equipment by the 
gestalt 3 of operation of this invention. The arm 15 is attached in the output shaft and 
the same axle of the tail end reducer 5 free [ rotation ]. The spring 16 is stretched 
between the tip of an arm 15, and the mobile 14, and the spring 16 is energizing the 
arm 15 in the center valve position. A gearing's 1 1 shaft is attached at the tip of an 
arm 15. 

[0027] Next, actuation is explained. A mobile 14 presupposes that level transit is 
carried out from the right to the left at high speed by a diagram. If a mobile 14 is 
putting to the climb section soon, a gearing 11 will collide with a rack 12. Since a 
gearing's 1 1 phase and the phase of a rack 12 are not necessarily in agreement at this 
time, a gearing 1 1 and a rack 12 do not necessarily get into gear well. However, when 
it does not gear, a spring 16 bends and an arm 15 rotates to the circumference of the 
shaft of the tail end reducer 5, and it changes until a gearing's 1 1 phase gears on a 
rack 12. For this reason, a gearing 1 1 meshes satisfactory on a rack 12. In addition, a 
spring 16 will not have trouble in transit of a mobile 14, if it is made into the 
sufficiently strong thing. 

[0028] When a gearing begins to mesh with a rack as mentioned above according to 
the gestalt 3 of this operation, the effectiveness which makes small the impact to a 
mobile in case engagement separates is acquired. 

[0029] In addition, with the gestalt 3 of the above-mentioned implementation, although 
the spring 16 was used as the vine firewood spring, it may be twisted along with an 
arm 1 5 between the shaft of the tail end reducer 5, and a gearing's 1 1 shaft, and may 



attach coiled spring in it. 

[0030] Gestalt 4. drawing 9 of operation is the schematic diagram showing the location 
detection means of the rail transit mobile equipment by the gestalt 4 of operation of 
this invention. The dog 17 as a location detection means which detects passage of a 
mobile is attached in the rail before [ edge ] a rack 12. In addition, the dog 17 and the 
hitting microswitch (not shown) are attached in the mobile 14. 

[0031] Next, actuation is explained. I think that a mobile 14 runs from the lower right 
of drawing 9 to the left. Just before a mobile 14 reaches a rack 12, the microswitch of 
a mobile 14 hits dog 17a. The signal from a microswitch is sent to a control means 1, 
the rotational frequency of a motor 2 falls with this signal, and a mobile is slowed down. 
Since a gearing 1 1 and a rack 12 hit where a mobile 14 is slowed down, the impact 
when hitting becomes small, distance transit predetermined in the condition of having 
slowed down the mobile 14 — if it carries out, since a gearing 1 1 and a rack 1 2 will get 
into gear completely, the rotational frequency of a motor 2 goes up from there with a 
control unit 1, and a climb is accelerated and carried out. 

[0032] Since the rotational frequency of a motor is controllable by the signal from a 
location detection means as mentioned above according to the gestalt 4 of this 
operation, it is effective in obtaining smooth transit of a mobile. 

[0033] In addition, a proximity switch etc. may be used although the microswitch was 
used with the gestalt 4 of the above-mentioned implementation. 

[0034] Gestalt 5. drawing 10 of operation is a flow chart which shows the mileage 
measuring method of the rail transit mobile equipment by the gestalt 5 of operation of 
this invention, in addition, whether the encoder with which mileage and **l were 
attached in the increment of mileage and n was attached in the motor what rotated 
the sign of the operation expression in drawing for I, the counted value, and nr The 
pulse number which an encoder emits to one rotation, and kh the first rank — the 
reduction gear ratio of a reducer, and kl The reduction gear ratio of a tail end reducer, 
and rt A driving wheel radius and rp A gearing pitch circle radius and SW express the 
microswitch, respectively. 

[0035] Next, actuation is explained. Suppose that the mobile 14 is running horizontal 
level 10a of a rail toward the left from the lower right in drawing 9 . Increment deltal of 
the mileage of a mobile 1 4 is calculated by a formula (1 ) and the ( drawing 1 0 step 1 ) at 
this time. 

**|=n/nr xWkh x2 pixrt (1) 

The total mileage I of a mobile 1 4 becomes what integrated this deltal from the start 
point (step 2). 



[0036] Next, a mobile 14 detects dog 17a by drawing 9 , and suppose that the 
microswitch was turned on and moved to climb transit (step 3). The operation 
expression of increment deltal of mileage changes to a formula (2) and the ( drawing 
10 step 4). 

**l=n/nr x1/kh x1/kl x2 pixrp .... (2) 

Henceforth, while carrying out the climb of the part of a rack 1 2, the total mileage I of 
a mobile 14 becomes what integrated this deltal further from the start point to the 
addition value (step 5). 

[0037] Next, a mobile 14 detects dog 17b by drawing 9 , and if a microswitch is turned 
on and moves to level transit again, the operation expression of increment deltal of 
mileage will change to a formula (1) again. The total mileage I of a mobile 14 becomes 
what integrated this deltal further from the start point to the addition value. 
[0038] As mentioned above, according to the gestalt 5 of this operation, even if a 
reduction gear ratio changes during transit, the effectiveness which the total mileage 
from a start point can measure automatically is acquired. 

[0039] In addition, with the gestalt 5 of the above-mentioned implementation, the 
case where a gearing 1 1 is used as a rotation engagement means is considered, and it 
is rp. Although considered as a gearing's pitch circle radius, when other means are 
used, the value which carries out considerable, respectively shall be used. 
[0040] Moreover, although the addition value of the mileage from a start point shall be 
measured with the gestalt 5 of the above-mentioned implementation, it is good also as 
what prepares a dog on the way, assigns an address by considering between [ some ] 
previous dogs as one partition with a dog between a dog and the following dog, and 
measures the mileage within the address. 

[0041] Gestalt 6. drawing 1 1 of operation is a flow chart which shows the adjustment 
approach of the control-system gain of the rail transit mobile equipment by the 
gestalt 6 of operation of this invention. In addition, the rotor inertia and M whose Im of 
the sign of the operation expression in drawing is the inertia of the rotator of a motor 
2 are the truck mass of a mobile, and the rest is the same as a formula (1) and (2). 
Moreover, drawing 12 is a block diagram of a motor part used for a servo motor 
control system. J is the moment of inertia of a motor and a load, and this value 
changes with the reduction gear ratios k which exist even in a load from a motor. The 
load about the gestalt of this operation serves as mass of a mobile. 
[0042] Next, actuation is explained. Suppose that the mobile 14 is running horizontal 
level 10a of a rail toward the left from the lower right in drawing 9 . The motor 2 is 
making it run a mobile 1 4 by the driving wheel 9 at this time, as the reducer from a 



motor 2 to a load — the first rank — only the reducer 3 exists. In this case, the motor 
2 of drawing 12 and moment-of-inertia J of a load are called for by the formula (3) and 
(A of drawing 1 1 ). 
J=Im+ (Mxrt 2)/kh 2 (3) 

[0043] Next a mobile 14 detects dog 17a by drawing 9 , and suppose that the 
microswitch was turned on and moved to climb transit, in this case, a motor 2 runs a 
mobile 14 with a gearing 1 1 — making — **** — as the reducer from a motor 2 to a 
load — the first rank — a reducer 3 and the tail end reducer 5 exist. In this case, the 
motor 2 of drawing 1 2 and moment-of-inertia J of a load are called for by the formula 
(4) and (B of drawing 1 1 ). 
J=Im+(Mxrp 2)/(kh 2 xkl 2) (4) 

As it is indicated in (4) as a formula (3), in the time of level transit and climb transit, 
the constants about motor control differ clearly. 

[0044] As mentioned above, according to the gestalt 6 of this operation, even if a 
reduction gear ratio changes in the time of level transit and climb transit, the value of 
the gain of a motor control system can be changed automatically, and the 
effectiveness which can perform stable transit is acquired. In addition, with the gestalt 
6 of the above-mentioned implementation, the case where a gearing 1 1 is used as a 
rotation engagement means is considered, and it is rp. Although considered as a 
gearing's pitch circle radius, when other means are used, the value which carries out 
considerable, respectively shall be used. 

[0045] In addition, although the gearing 11 was raised with the gestalten 1-6 of the 
above-mentioned implementation as a rotation engagement means 6, you may be a 
sprocket, a timing pulley, etc. moreover, a line — although the rack 12 was raised as 
an engagement means 7, you may be a chain and a timing belt. Furthermore, you may 
be a gearing etc. although timing pulley 13a, timing pulley 13b, and timing-belt 13c 
were raised as a driving force branching means 4. 

[0046] Moreover, although the gestalten 1-6 of the above-mentioned implementation 
showed the case where rail transit mobile equipment was used as a migration check 
robot in a plant, you may use for other applications, such as migration of the 
components in works, migration of the specimen in a hospital, migration of the 
document in an office, a display, and a toy. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the rail transit mobile equipment by the 
gestalt 1 of operation of this invention. 

[Drawing 2] It is the schematic diagram showing the rail transit mobile equipment by 
the gestalt 1 of operation of this invention. 

fPrawing 3] It is the image Fig. showing the example of use of the rail transit mobile 
equipment of this invention. 

[Drawing 4] It is the explanatory view showing the relation between the rail about this 
invention, and a rack. 

[Drawing 5] It is the explanatory view showing the relation between the gearing of this 
invention, and a rack. 

[Drawing 6] It is another explanatory view showing the relation between the gearing of 
this invention, and a rack. 

[Drawing 7] It is the block diagram showing the rail transit mobile equipment by the 
gestalt 2 of operation of this invention. 

[Drawing 8] It is the explanatory view showing the spring installation section of the 
rotation engagement means of the rail transit mobile equipment by the gestalt 3 of 
operation of this invention. 

[Drawing 9] It is the explanatory view showing the location detection means of the rail 

transit mobile equipment by the gestalt 4 of operation of this invention. 

[Drawing 10] It is the flow chart which shows the mileage measuring method of the rail 

transit mobile equipment by the gestalt 5 of operation of this invention. 

[Drawing 11] It is drawing showing the control routine of the rail transit mobile 

equipment by the gestalt 6 of operation of this invention. 

[Drawing 12] It is the block diagram of the motor of the rail transit mobile equipment 
by the gestalt 6 of operation of this invention. 
[Description of Notations] 

1 Control Means 2 Motor 3 First Rank — Reducer 4 Driving Force Branching Means 

5 Tail End Reducer 6 Rotation Engagement Means 7 Line — Engagement Means 

8 Torque Limiter 9 Driving Wheel 10a Rail Horizontal Level 

10b Rail ramp 10c Rail vertical section 11 Gearing 

12 Rack 13a Timing Pulley 13B Timing Pulley 

13c Timing belt 14 Mobile 15 Arm 

16 Spring 17 Camera 18 Universal Head 



09>B*Mtffff (J P> (12) & ffl ^ ft & ^ (A) (11>**(I«&M** 

#fHW9-216558 

(43)&WB 9 ^(1997) 8^190 



(5i)int.ci. 6 ihm8&» tfAsa** fi 

B 6 1 B 13/06 B 6 1 B 13/06 C 

13/02 13/02 E 



m&®& St*E<D»6 OL (£ 15 H) 



(2i)tas#^ 


ftH¥8-27137 


(71) USA 


000006013 










(22)HilSB 


¥^8^(1996) 2 BUB 




3iOitfB=fftfflI2oil<»rt=TB 2 # 3 n 






(72)«^# 










JtG£tH4tfflK*L©l*lz:TS2#3*i = 














(72) 


«fi s 








JtO^TftBBK*l©rt:=T@2#3^ = 














(74)^1 A 





(54) Is-JU&nNMMgB 



(57) [gift] 

[ fltft¥8 3 U -/H 0 «a«»^K ? ? ? 1 2 £tt 

<fc sin h /Pi? -e, «*j£*t Timrnm. 5 13ns 3*1 



I 

! 7- ttKC^^ft 



, 



(2) 



16 5 58 



[fft#*3] SI£«i^v^S«ifH!j«£^^[6]H 

^a. 

k stChx^c: t zmwib-t&mxm i *»^> 3<owtix*> 

[000 1] 
[0002] 

^ £ ffl V vt h cr>t<iXh ->tz. Z tlimmklZ ^Acr>? 

x-hh. 

[0003] £ tiV£&cr>W\<r> V—jl>7Eft&mfo3&&X' 
lis m%)if)Z'i%htz*b(r>&9cb LXy -/ 

wmftmszwfigmzfv.h v~*v*mtfx . 7 -v 7 1 
e - ?f ><?)mx-&ijitx'mw)j} t, 

¥5-22131 1 ^«tcHKRSfifc»Bili^i«Jn.-K 



•y h izfcm ZtlX^Z U->Vifih 6 . fc*f L £ coMT 
WWIte-^^fcOMrD^ y h *K0 wt, 
•5. 

[0004 ] ifc. JS^Sg»^t7v^TyHb^jr 
¥4-32478 7#^«(=BB*$il7tfi«iia*«* 

« . ; <r>mx'\mwm t h'-*ytfmmx—mz$z 9 ft 

tlkU-;u<0J$&T1IBi!j#A^*u dcok 
lifr^&h*) StSfflWrti tr ^ y # 7 -y 9 b 

[0005] 

ft$£mm±coj:oi,zmj8.ztix^&<7)x\ y^w-^nm 

[0006] Zcof&mi. ±IBOJ: d =5rPS^ft?^-rS 
[0007] 

^#Sk miZU-tWTk^fcft^mmW) 

[0008] 4fc. IBftii«h^^US-y^5r^U-ClE 
[0009] J^. HHSHt^^V^g{i»«i«j(7)^fir* 
i>C0X'frZ>. 

[001 1 ] »»*^J6fflSi*jR**fc:J:-»T 



ISr teg® Btenk (usp-lc) 



(3) ^88^9-2 1 6 5 58 



[0012] afc, mmmmi, ^-iv^^mfew^ 

[00 133 

[»^h»^»jb] jar. iojwBomt<o-»!Bt 
[0014] ^tft^st i . 01 «. *mmmm<m 

4WM*ffI 5(2»F53£3ffi&. 6tiBM 
9. 9iiggKffi, 1 OtiU-rt'Srft-*-. 3ri>, fflffllgil 

[0015] &tz . 02(1.1 <^Bfl<0^i&Ojfg*B 1 KJ: 

am. i n±isiK«**v^Rfc l-c<o*». i 2{±« 

9 urn * if^MNic =* a cd 5 >f ^ y y $■ n i tzmwim . 
I0lii/-^^t. l 3(ilEK)^i^^S^J 
-Cft 1 ?. 1 3 a(i^-f S^/r-iJa, 13bli^^f* 

[0016] @3«*ft^<0U-/Htfi^l!jfl^ 

wcommmx-h k> . 1 4 £ss 1 s £it- lt 

5 1 7 3rif«:*gttU r5>-hrtC«!ftS*utP-^± 
!;-*fc»i»»ttc 1 4rttciSS$il^#«M^i:*^m 

[0017] @4«*«^t;R|f-5 U— 7 -y 

-/H 011. 7K¥g]S (10a). ftftSttft* ( 1 0 

b > . mmsmn < 1 0 c > frbtth. wmtox-hh 
1 0 b t mmsmto 1 0 c tea. n^ng^ 

[0018] mzmmz^xmm-th. nm& 1 4 a* 

(i. aJ8$$jSflS3. ^-(Sy/r-'J 13a. ?>(sy 
^H3c, SV^/Ub 1 3 b. Nl? 'J 5 
•y^8*IST«H6»9S:gg»f 4. !g»fl9(Cti3'A<7, 
7 >f - >^jWttS iiT 0 . MHOi coiSlgl;: J: 0 
&fflft 1 4Ji^fff P-/l^5*Tffl 1 0 a£ii5 •/ 
? 1 2#&<. 1tmi l<D¥f£r s UJgftH9<D¥@r 



u. : E-^2oiges:*ja«a[«3Tis«aLJt^ 

[0019]^. 1 4*s* 3 F^ff*>*>ffi«Sa« 

SB 1 0 b * fcttSilSSS 1 0 c tc $ L*»*> -> t * £ 

??1 2fc«*£3. <r<7)«H^06tC^-<?\ ^cot# 

* 2 <osa»*{4 . ttSttoHi 3 . mmmm 5 £*s 

T**i 1 imtZMh. 886119 4: 0 
tifg L"C v ? -f S V^r- U 1 3 b i: iglb^ 9 

x*)9L^itii Z0)t$mmi lcommtiit. 

2 C01E»J^3 *%)Wtmm 3 fc ,»SM3I« 5 T 2 S^32 L 

->x . n^g«a5 iobt i—fummsmu 1 o c x-<d 

§^m<l&MX'l±$>Z>tf-Bjmz*&. ^rfc. i<Oi:# 

zwttwmmjjimmftommzmvx^h. 
I o o 2 o ] mz . #tf)«s 1 4 a*a«jtffa» 1 

ft¥ 1 1 tfiU—lV 1 0 ±<7)5 -y ^ 1 2#>£>(i-rftT£lK 

•tS. : e-^2^IE»^(i. W5M3I1S3. 

r-'J 1 3 a. $ yj7X./Uh 13c. 94 = y^T 

-'J 13b. 5<y*8S:eTSg!Mft9£!B»L 

T^S. lEB^9(il/-;H OtJgLTV^^T'. 

<* 1 4 1 1 if=> -y ^ 1 2frW\-1Xh t . HtfflGS 

[0021] iajKOi 3 izzcommcD&m 1 1 intf. 

*¥7tST"(±/J^jIitC «t S S31ffi h ;U ? . SiRffiy X' 
liJzffi&ttlzX&ffiSL&VJWX'ilEffL. tobVhls- 

[0022] mmcD&m 2 . ±tmmcomm 1 -cut . n 
1 mmishz^ximLtzbK %mtatf 2 or 

I. . $ & t^^fe L fc^T^ ft h z t tfx- & & . 

[ 0 0 2 3 ] II 7 li*»!H<0£iS(7MBaS 2l££&ls-)U 

7zmmfc&m<r>mm&z^ffijt<.mx'h& . mmm 
2<o&®#(r>fm%wB&m£M±frh%.tzmzis%-t 

[0 0 24 ] 3cfclW£*8lBJi-$-4. H2i:ll7<7)itv^ 

(i. mmt§39<?>frb > )izm§bma.tmmm9b$:jR*) 

5 y^8$- h;l^^ 'J$7^8at h;l-? l> 5 y ^ 8 
b«0 2otcL/L-^fcT'$).|». fg»^9ai:IBi!)fl9b(i 
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^-raJtjgffLTl^t*. !EftH9 afcfE«)li9b 
i7^8at WP? 'J 5 ••/ 9 8 bKJ; D?fiIJX£ixft . — 

[00 25] Jil±coj; 9 Ci^«Wttf)WJB2K:J:fiar. 

[0026] mmmm3 . @8«, ^agiose*^ 

IttaJR 0 ft»t«Bftf5lfflaSElT* 4 . $*K$3I$ 5 0£iJ7JW 

T-A l 5 confess fc^ftfrl 40|flfc:M:<tfal 6#K-3 
T£>9. Ifial 6B7-A1 5 LTV* 

[0027] <K(=ltff(CO^TRW£ . EITffibtt 1 
4«4*r*»feS^KjST'* 3 F^fi : LT^ft fc-f ft. 

1 4 **a«a^s l*»j6»* tt$n* ! 7'^i 

2tC®^-fft. lOi*. Ml Ic0<ifflfc7-y7 1 2 

*>$ra»ofc*^ tffal 6WtzfrA,X'T-l»\ 5tf»& 
W8Sat5 0M£to*)lz®W)L. #S1 1 OGnfaa*? -y 7 
1 2fc***3*T3HW6. .rort:*>tt*i 1145-y 
? 1 2t|BJH*<*i»-&3. *i3. tfial 6«-HM*n 

[0028] &±0)£ o izz commn&m 3 izXtlif. 
yy?t mmt<m^ v ft . ng^-& v wy-wx s # 

[ 0 0 2 9 ] JJSat<WKB3Ttt, l«a 1 6(4 

oSifclftaKLfc**, &KS3i«50ttJ;«U 1<D 
$*t^ratCT-A 1 5fciG->Tfct 9=M/Utta«:i: 0 

A 1 = n/n r x l/k h 

A^agLfc&tfHC&ft (Xf772) . 
[0036] iKK, a9t»l#14*«K/17a*fl| 

A 1 = n/n t X l/k h 
57? 1 2 0>g&frS-gigLT^&i:£. fftttfrl 
4c0^ft?g§i H4.IOA 1 £x?-hi&5a^OSrfl[ 

L^tOtcS: ft (Xf775) . 
[00 37] [29T1£i&ftl 4**F^1 7b^ 

?*ftfc . 7gffffi8t<01t#A 1 <D«Jt:£(4ffZ/5*; ( 1 ) IZ 
tJJ9§;bft. ^K«Jl4O^ftSggfH4^c0A 1 



[0030] mm^mm4 . m9te*w>n<nmmcr>&m 

OWtfciVtO*. £*5. ^K*14W4K^1 7fcS 
/■^vOox-i >yf- (0*LTI-^) j&tJROf+tt'b 
flTV>ft. 

[003 1 ] iXt=»ff tCO^TI»B#r.6. 1 4# 

09 0£T*>&:£^£frtS #i*14Av 
•y? 1 2t?WI»IlHiitC. »14W70DX^ 

mmm^fk nzm^n. zcommz 4 o ^ - ? 2 00 

l&SLtfTW 0 ^»ttf4«3£^-ft . 1 4 L/c 

ttfflTftS 1 li77?l 2#Sfcft<9T\ iSfcofci: 
£ OSHfctf'hS < Srft . 1 4 «jSa L/S«JBTBf 

*^a»t. -e^^4.*wgancj; , 3 ; E-^2o[Hi«K 
a*i±*i 0 «bi l t es-r * . 

[0032] 12±<D£ 0 (,ZZ<rmitetoJ&!&4 tCkiltf. 
&Wfoft^m^nmmz£'iX*:-?cr)®m&t:®ffl 

ft. 

[0033]^. ±MSX&>tBM4 f«v Oox^ 

[0034] mmmms . m 1 014*^011^0^ 

15CJ; ft U-yWtff»»*SIB<OjtftBEK«lje*ffiS: 
(4. lt4*ffffiSI. A 1 i4*ffgg8l?)Ji$h 0(4^-^ 
fcffi„ n r l4x^3-^A<lH]te{z^fty^^j@:, k 

h (itoa«ia«<ojsa[jt. k a . u»sjsis««!o«a[jt« 

[0035] %(C!MP£ObvCK9tt-&. 09C13^ 

1 Oa^iff LTV^ftt-Tft. $&£bttl 40* 

tTSEfifOtg^A 1 (4. ^ ( 1 ) (01 0Xf771 ) 

4 0t+«$nft. 

X2^rxr t (1) 

ttSU v>f ^nX'f •yf-75 { ON^o-CStS^fi : tc^o 
^t-fft (Xf773). ^'nffi§fO*^A 1 «08l*5$ 
(4.5^(2) (@1 0Xf7 74 ) (C«J0*i56. 

X 1/kj X2ixr p • • • ■ (2) 

v\^^ty<7MM.m\,zmzm%Ltz i><7>i,z%h . 

[0038] tLhc04 0 <,zzcr>mm(?)Bm5 izXtiii. 

frsmtf&mmizmjiLxz tn* . 

[00 39] ^r*i. ±ESU6«0»JB5T(i, HMB«*-& 
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[0041] mm^mme . m 1 1 iz^ftwnmmcom 

«F#(i. I m^i*-:?2OEI^<0«ttT'fe^>o-:^'- 
(1). (2) fciaitTa*. 4fc. 01 2ti-9--**: 

- ? Mflf^Cffl H 6 =E - * g|5#<9 7'n - y ? 0T'$> S . 

J = I m+ (MX r t 2 
[004 3] 0 9 T1£i&{*:l 4**1^1 7a5r^ 

1 4 5r^T$-tf-Tfc9. : E-5'2*»i?,ft?^iT<?D«a« 

J = I m+ ( M x r p 2 
5* ( 3 ) < 4 ) IZm-tX 3 fc. *^tTH*fceS*tf 

B#T'{i^ h friz* - 9 wmz mt zfemam* h . 

[0044] W±<7)£ 0lzzcr>mSiZV>BB6t,zJ;tHX , 
^SS<0JgSS6Tt±. mtet^V^Si: UTllf*l 1 £ 

[ 0 0 4 5 ] Srfc , ±§E£* Oifctt 1^6 X'lZ. , 016 

«SA^g7tU5 7? 1 2£*>tffc**, f-x-V 
'S'rJM S^-^UbT-fcoTtJ:^. ££>(e. iEift^^- 
K£¥f34 t LT^^f 5 y^7°- 'J13a. $ y 
-U 1 3 b s ^ ^ 5 >-^;P M 3 c ZblftzHK W 
%t*X'$>r>Xl>£\,\ . 

[0046] ±8ffiSSt<0»ffil*»<>6T{i. U- 

xm^Km^z^LtzfiK xmrvwai&nim. mm* 

5tft3r hi m<om & (cm ^X l> J: v \ 

[SEW^IBI] 

[01] **B^<0S6Jt<0»JBi 1 tj; h 
W-$iW.ZW;TftfmX'hb. 

[02] *5&HJC0Higc7)^» 1 lz£ h U-JUffimm 

[03] *w*j\<r>u-)VTm&mw&mn&mmz?K 
x-ismx-foh. 

[04] *«WtcBW-4U-;Pfc7-y^<0W«*Srt 



jiz^-fRi/nmcoim^-^yhx-fr*). znmt 
*-?frt>nffi£X' icif&t h «aut kUot g^tr 

[0042] iXKttf^tO^TIJtW*. 09CfcO 
T. 4tf^Tfrh&^&\fr~>Xl'-)\'<r>*. : ¥® 
1 OaSr^ffLTV^ tth. ZVtZ*-? 2M£ESft 
H>9iZX*)fflmi4t:7&fTZitX^i>. *-92frt> 

T^S. C1<D»^, 01 2^-?2&Z/ftw<0'tltx ; t 
J{± s 5(; ( 3 ) (01 1<0A) izXO&ftbtl 

) /k„ 2 (3) 

ttxa. wmmm 3 1 mm&m 5 tf&tet & . £ 

01 2^-^2&J/m^Otati^:-^>'h J 
ii. 5U4) (01 1<0B) tcj; 9#rt>6*i.6. 

) / (k h 2 xkj 2 ) (4 ) 

lttHH0-C'*>S. 

[05] ^fttycomm by-v9t cOUBffi Sr Tfrtwm 

xhh, 

[06] *f6Bfl<7)t6*kv-y^4:<ORM»S:*-f»i|<^tt 
a ^0T$>^„ 

[07 ] *fmcr>2zm(r>BM2 IZX h U-/Uj&ffflm 

[08] *&Bmmmmm 3izxh u-^mm 

0T*£>£. 

[09 ] *&m<7)mmcr>BB4 h v-i^mm 
vmm<n&wmi^fkZ7r<?mmmx'2bz> . 

[010] *%BJOHS&<7)Jg® 5 (~ J; § U -/l^Tff 
Illft^SKo^tf BSiai^rS Sr 7 a - f- -v - h T'$> 

[011] *»b^<o|Q«<!O^JIR 6 iz X h U -;t*tT 9 

mwmw.(r>mm/v~^>^-tmx'$>^. 

[012] *«BB<0»»!0JBJB 6 (= i S U -I^MIW 

1 $"jf»^s 2 3 4 mm 

5 mtmmm 6 mimx-tt\>*m. 1 wm*- 

8 WJS-^ 9 IgSSti 10a 

1 0 b v—ivm$i& ioc i^-zpsiaa? 1 1 

12 13a V^T- 'J 13b 9 

13c ^^SV^^h 14 15 T— 
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